Amendments to Specification 
Please replace the paragraph bridging lines 4 - 7 on page 3 with the following 
paragraph: 

Preferably the re-probe recovery rate information includes a limit value. In one 
embodiment for wafers with more than a few hundred [[dice]] dies the limit may be 2%. In 
other embodiments a limit may be set as three times the standard deviation of the re-probe 
recovery rate from previously supplied data. 
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Specification as it Should Appear Following Amendments; 
FIELD OF INVENTION 

The invention relates to a method for detecting and monitoring wafer probing process instability 

through use of immediate re-probing and immediate re-probe data. 

BACKGROUND 

In wafer manufacture probing is a process for testing if dies formed on a wafer are functional. 
Probing dies on a wafer involves penetrating the surface of the wafer at predetermined points to 
make contact with the pads of each die. The probe uses probe needles to make contact with the 
pads of each die. Once the probe has penetrated the surface of the die an electronic signal is 
passed through the die from at least one probe needle to at least one other probe needle. 
Information received from the probe needle(s) is used to determine the functionality of the die. 

Problems may arise in the probing process due to a number of different reasons. These reasons 
include dirt being trapped on the probing needles, surface residue building up on the probing 
needles, and the probing needles becoming bent out of shape. 

At present an operator reviews the probe results and judges whether there is a probing issue by 
visual inspection of failed wafer results or low yield of certain results. For example the operator 
may suspect that there is a probing issue as the number of failed dies per wafer gradually 
increases. The disadvantage of the present method is that probing problems usually begin long 
before they are detected by the operator. This leads to the probing failure of potentially large 
numbers of dies that are good dies. 
SUMMARY OF INVENTION 

It is the object of the invention to provide an improved method for assessing probe stability or to 
at least provide the public with a useful choice. 

In broad terms in one aspect the invention comprises a method for detecting and monitoring 
wafer probe stability including the steps of: 
Probing each die on a wafer; 

For each die determining whether the result of the probe is a pass or a fail; 
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if the result of a probe is a fail, re-probing the die and determining whether the re-probe is 
a pass or a fail; 

once all dies have been probed determining the rate of die re-probes that lead to passes; 
comparing the rate of passes on re-probes to a pre-determined limit; and 
if the rate of passes on re-probes is greater than the predetermined limit, assigning the 
probe status as unstable. 

Preferably the step of assigning the probe status as unstable includes setting a flag on the 
monitoring device. The step of assigning the probe status as unstable may further include 
sounding an alarm and/or providing an indicator on a monitor. The step of assigning the probe 
status as unstable may further include disabling the probe equipment. 

Preferably the step of re-probing any die that fails on the first probe is performed a 
predetermined number of times. In one embodiment the re-probing is performed only once for 
each die that fails on the first probe. In alternative embodiments the step of re-probing may be 
performed more than once. 

Preferably the method further includes creating a probe reference file for each wafer. 

Preferably the probe reference file contains a re-probe limit, re-probe recovery rate information, 
a bin re-probe limit, a sensitivity limit and the recovery rate for re-probing. 

Preferably the re-probe recovery rate information includes a limit value. In one embodiment for 
wafers with more than a few hundred dies the limit may be 2%. In other embodiments a limit 
may be set as three times the standard deviation of the re-probe recovery rate from previously 
supplied data. 

Preferably the sensitivity limit includes data on the number of sensitive dies expected in a wafer. 
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Preferably the recovery rate for re-probing is determined as: 

(number of recovery from fail to good - recovery from sensitivity limit to good 

(total number of tested good die) 

Preferably the method further includes the step of generating a report from the probe reference 
file for each completed wafer test. 

Preferably the report includes device identification information and fail to good probe 
information. 

In broad terms in another aspect the invention comprises a system for detecting and monitoring 
wafer probe stability including the system arranged to: 
probe each die on a wafer; 

for each die determine whether the result of the probe is a pass or a fail; 
if the result of a probe is a fail, re-probe the die and determine whether the re-probe is a 
pass or a fail; 

once all the dies have been probed determine the rate of die re-probes that lead to passes; 
compare the rate of passes on re-probes to a pre-determined limit; and 
if the rate of passes on re-probes is greater than the predetermined limit, assign the probe 
status as unstable. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention including a preferred form thereof is described with reference to the 
accompanying drawings and without intending to be limiting, wherein; 

Figure 1 shows communication between a tester module and a probe that probes the wafer; 

Figure 2 is a flow chart showing the production process flow; 

Figure 3 shows indicative re-probe recovery rates for a particular wafer; 

Figure 4 shows the performance of a probe over a number of wafers; and 
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Figure 5 shows an example of a probing report. 
DETAILED DESCRIPTION 

Figure 1 shows the communication between the tester module and the probe. The tester module 

is arranged to control the probe and the probing process. Initially the probe tests the first die on 
the wafer. The results are passed to the tester module as shown at the top of Figure 1. The tester 
module evaluates the results from the probe. 

If the result is a pass then the tester module instructs the probe to test the next die in the wafer. 
The tester module may also record that the die passed the probe. 

If the result if a fail the tester moves into the else part of the IF statement shown in Figure 1 and 
instructs the probe to immediately re-probe the die. The probe restarts the probe and sends the 
results to the tester module as shown at the bottom of Figure 1. If the result is a pass then the 
tester module instructs the probe to move onto the next die in the wafer. If the result is a fail the 
tester module may either be set up to instruct the probe to again re-probe the die or the tester 
module may be set up to instruct the probe to probe the next die. In either case the tester module 
records the result of each test on the die. 

As will be described further below with reference to Figure 2 the tester module is set up to 
instruct the probe to perform a predetermined number of re-probes on any die that fails the initial 
probe. 

As described above when a die fails the initial probe a re-probe is immediately undertaken on the 
die. This has the advantage that the die will be re-probed when it is still warm, which provices a 
better testing environment for the die. The inmiediate re-probing has a very low probe indexing 
time, which saves time in the re-probe as opposed to re-probing all dies that fail the initial probe 
after the whole wafer has been probed. Another advantage of the immediate re-probe is that on 
the re-probe as the probe holes have already been formed the probe can penetrate further into the 
wafer and establish better contact with the pads of the die. 
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Figure 2 is a flow chart showing the production process for probing a wafer. Each wafer or type 
of wafer has a probing reference file. The reference file may contain information about the 
wafer such as the type of wafer, the number of dies in the wafer, the spacing of the dies in the 
wafer, the needle configuration required to test each die in the wafer and the probe results 
expected in a good wafer. The probe reference file may also contain information on the 
allowable number of re-probes if the initial probe of a die produces a fail result, the re-probe 
recovery rate limit, and the expected number of sensitive bins in the wafer. 

Once the reference file has been read by the tester module, the next wafer is loaded into the 
probe device and is probed by the probe as described above with reference to Figure 1. In the 
next step, during the probing, the tester module collects the re-probe data. Once the probe has 
probed all dies in the wafer the re-probe recovery rate is calculated for the wafer. 

In the final step shown in Figure 2 the re-probe recovery rate is assessed to determine whether it 
exceeds the re-probe recovery rate limit as provided in the probing reference file. If the re-probe 
recovery rate is lower than the re-probe recovery rate limit the probing on the wafer is considered 
complete and the new wafer may be loaded into the probe module so that the testing process may 
continue. 

If the re-probe recovery rate exceeds the re-probe recovery rate limit an alarm is set and an 
operator is notified. The operator can then investigate the cause of the high re-probe recovery 
rate and fix any problems found. Potential problems with the probe include the probe mark 
overdrive setting not being optimized, probe mark drift, a bad or dirty probe card. 

The probing reference file may reside in a central server. The probing reference file contains 
various predetermined limits for the probing process. These limits include the re-probe limit, the 
re-probe recovery rate limit, the bin re-probe limit and the sensitive bin. 

The re-probe limit is a global setting for the allowed number of re-probes before the probe is 
instructed to continue probing the next die. For example, if the re-probe limit is set to 1, then 
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only one re-probe will be done for any die that fails the initial probe. Generally setting the re- 
probe Hmit to 1 is sufficient. 

The re-probe recovery rate limit can be set from experimental results and can be set as a 
percentage. In a production test the re-probe recovery rate can be determined by the following 
formula: 

(number of recovery from fail to good) 
(total number of tested good die) 
This number can be expressed as a percentage. Usually data generated by production tests are 
skewed as shown in Figure 3. This Figure shows that the re-probe recovery rate is generally 
small. A re-probe recovery rate limit can be determined from this data. 

For many wafers with more than a few hundred dies a re-probe recovery rate limit of about 2% is 
often sufficient. For a wafer with fewer dies or for a wafer that is still undergoing improvement 
in probing tests (i.e. a sufficient re-probe recovery rate limit has not yet been determined) a 
statistical process control approach of three times the standard deviation of the collected re-probe 
rate data may be used. 

The re-probe recovery rate limit provides a limit to the percentage or amount of re-probes that 
change the test status from an initial fail to a pass before an alarm is issued. If the limit is set too 
low an operator may be warned that the probe needs to be checked often and when there is 
nothing wrong with the probe. If the limit is set too high the operator may not be warned often 
enough and serious probe problems may go unnoticed leading to unnecessarily failed die. 

The bin re-probe limit is the same as the re-probe limit but is specific for the type of wafer under 
test. If this limit is set it over-rides the re-probe limit. If this limit is not set the re-probe limit is 
used to determine the number of re-probes that will be performed on a die that fails the initial 
probe. 

Some wafers may produce fail results on an initial probe test that are unrelated to any probe 
conditions and are related to the wafer under test. These initial fail results need to be discounted 
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from the test results and the re-probe results as they are unrelated to probe conditions. If a wafer 
is known to have dies that are sensitive to probing and may initially fail this is taken into account 
in the sensitive bin variable. In this way these results can be discounted from the number of re- 
probe passes to reflect the actual rate of recovery of dies due to any probing issue. 

The final formula to determine the re-probe recovery rate is: 

(number of recoverv from fail to good - recoverv from sensitive bin to good) 
(total number of tested good die) 
If this rate exceeds the re-probe recovery rate limit an alarm will be activated and an operator 
notified. If the rate is lower than the re-probe recovery rate limit the next wafer will proceed to 
the testing process. 

Figure 4 shows an example of probe card performance for a number of tested wafers. The 
wafers under test are shown along the horizontal axis of the graph and the probe performance as 
a function of the percentage re-probe is shown on the vertical axis. As can be seen the probe • 
card performance is generally good and has generally produced a re-probe percentage less than 
the nominal 2% suggested above. However it can be seen that for a number of cards, each tested 
one after the other, the re-probe rate is higher than expected. This suggests a problem with the 
probe when testing these cards. 

In general the tester will generate a report upon the completion of each wafer test. In one 
embodiment the report shows some basic information about the tested wafer and also 
information on other probing projects. The report may also be arranged to show information on 
other probing projects. A sample report is shown in Figure 5. The information in the bottom left 
hand comer is probing information. The bottom line of this report shows the re-probe recovery 
percentage for the wafer under test. In this example the re-probe recovery percentage is 0.34%, 
which is generally an acceptable level. 

The foregoing describes the invention including a preferred form thereof. Alterations and 
modifications are intended to be incorporated within the scope hereof as defined by the 
accompanying claims. 
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